FROM : SUGHRUE-DC PHOIE NO. : 202+293+7860 Jan. 24 20^ 03:03PM P3/12 



AMENDMENT UNDER 37 CRR. § 1.114 
Application No.: 09/347,409 
Attorney Docket No. Q55026 



AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claiin$ in the 
application: 

LISTING OF CLAIMS: 

1-3. (Canceled). 

4. (Currently Amended) A method of calculating, by the use of a computer, pin-to- 
pin delay time Tiopath_ag«j, which is delay time of a signal passing between an input pin and an 
output pin of a logic block, and block-to-block delay time Tconnect_ag«j, which is delay time of a 
signal passing between adid-two said_logic blocks connected to each other, comprising: 

(a) calculating an amount of stress Sip cast by the input pin and an amount of stress Sout 
cast by the output pin according to the following expression: 



S = a 



KW) 



where a load capacitance is represented by C [pF], constants depending on change of 
inputted waveform are represented by a and p, and width of channel of tbe-a_transistor connected 
to fefr-apin is repr^ented by W [jam]; 

(b) calculating an aged delay time of the input pin 5in [%] and an aged delay time of the 
output pin 5 /Y»f [%) according to the following expression: 
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S = y 




where a constant depending on physical structure of the pin is represented by the term 
of guarantee of fte-a_LSI is represented by t [hour], constants depending on process are 
represented by el , e2 and k, working frequency is represented by f [HzJ, and absolute 
temperature is represented by T [K] ; 

(c) calculating and outputting for use as values representative of circuit properties of eeAd 
a^logic level circuit the pin-to-pin delay time Tiopath^agcd and the block-to-block delay time 
Tcoimeci.agcd according to the following expressions: 



where pin-to-pin delay time and block-to-block delay time calculated ignoring aging 
caused by hot carrier effect are represented by Tiopath^frcsh [ps] and Tcoimcct.fixah [ps], and ratios of 
delay times occurred at the-aiLinpnt stage and fee-an output stage to whole delay time occurred 
from the input pin to the output pin are represented by hn and Xo«t. 

5. (Canceled). 
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6. (Currently Amended): A method of calculating, by the use of a computer, a delay time 



blocks, comprising: 

(a) calculatin g delay tim e s of all gold logio blookg gooordin g - pin-to-t>in delay time 
Tinpath ayprf. which IS delay time of a signal passing between an innut pin and an output pin of a 

logic block, and block>to-block delay time T. Tju tt !- which is delay time of a signal passing 

between two said logic b locks connected to each other, comprising: 

(i) calculating an amount of st ress S^^ cast by the input pin and an amount of shress 

Sout cast by the output pin accordin g to the following expression: 



where a load capacitance is represented by C FpFL constants dcpcndiag on change 
of inputted waveform are represented by a and 6> and width of channel of a transistor 
connected to a pin is represented by W Tumi: 

(ii) calculating an aged delay time of the input pin 811^ \%\ and an aged delay tim^ 
of the output pin l%] according to the following expression: 



occurred to a signal passing through a logic level circuit that consists of a plurality, of logic 





1 

^77 
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where a constan t depending on physical structure of the pin is represented bvy, 
the term of guarantee of a LSI is represented bv x FhourL constants depending on process 
are represented by eL e2 an d k. working frequency is represented bv f IKz]. and absolute 
temperature is represented bv T \K\\ 

(iii) calculating and outputtin g for use as values representative of circuit 
properties of the logic level circuit the pin-to-nin delay time Ti^^^ ^ and the block-to- 
block delay time Tconnect a p*^ accor dipg to thc following expressions: 



where pin-to-pin delay ti me and block-to-block delay time calculated ip morinp; 
aging caused by hot carrier effect are represented bv T^,^,h ft^h fpsl and T^ ^^. ^ fpsl, 
and ratios of delay times occurred at an input stage and an output stage to whole delay 



method as in olaim ^; and 

(b) calculating and outputting for use as a value representative of a circuit property of 
said logic level circuit the delay time of the logic level circuit from the result of step (a), 

7-9. (Canceled). 

10. (Currently Amended) A computer-readable rnedium incorporating a program of 
instructions for calculating, by nsing a computer, pin-to-pin delay time Tiopath_ascd, which is delay 
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time of a signal passing between an input pin and an output pin of a logic block, and block-to- 
block delay tinje Tcomxect_agodj which is delay time of a signal passing between sai4-two s_aid l ogic 
blocks connected to each other> the program making a computer execute the following processes: 

(a) calculating an amount of stress Sin cast by the input pin and an amount of stress Sout 
cast by the output pin according to the following expression: 



where a load c^acitance is represented by C [pF], constants depending on change of 
inputted waveform are represented by a and and width of channel of th^a^transistor connected 
to #ke-aj>in is represented by W [^mi]; 

(b) calculating an aged delay time of the input pin Sj^ [%] and an aged delay time of the 
output pin Sa„i [%] according to the following expression: 



where that a constant depending on physical structure of the pin is represented by 7, the 
term of a guarantee of ^ie-a.LSI is represented by t [hour], constants depending on process are 
represented by el , s2 and working frequency is represented by f [Hz], and absolute 
temperature is represented by T [K]; 
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(c) calculating and outputting for use as values representative of circuit properties of saM 
&.Iogic level circuit the pin-to-pin delay time Tiopath_a8«i and the block-to-block delay time 
Bgcd according to the following expressions: 

^fi?paih _ " '^fopaiM _ fresh ^ ^fr^in + ^ouf^out ) 



caused by hot carrier effect are represented by Tiopath_frtsh [ps] and Too™«t,frcsh [ps], and ratios of 
delay times occurred at feMn_input stage and fee-an output stage to whole delay time occurred 
from the input pin to the output pin arc represented by Xin and Kuu respectively. 

11. (Canceled). 

12, (Currently Amended): A computer-readable medium incorporating a program of 
instructions for calculating a delay time occurred to a signal passing through a logic level circuit 
that consists of a plurality of logic blocks, the program making a computer execute the following 
processes: 

fa) calculating pin->to-pin delay time Tiopath ^cd. which Is delav time of a signal passing 
between an input pin a nd an output pin of a logic blocL and block-to-block delay time 
Tconnect apcd . which is dclav tim e of a signal passing between two said logic blocks connected to 
each other, said calculating comprises: 




where pin-to-pin delay time and block-to-block delay time calculated ignoring aging 
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(i) calculating an amount of stress S-^ cast bv the input pin and an amount of stress 
Snut cast by the output pin according to the following expression: 



where a load capacitance is represented bv C TpFl, constants depending on change 
of inputted waveform are represented by a and B> and width of channel of a transistor 
connected to a pin is represented bv W rum]: 

(ii) calculating an aged del ay time of the input pin S;„ r%1 and an aged delay time 
of the output pin S^m 1%] according to the followi ng expression: 



where that a c onstant depending on physical structure of the pin is represented by 
Y^ the term of a guarantee of a LSI is represented bv r fhourl. constants depending on 
process are represented bv el. £2 and k, working frequency is represented by f [HzL and 
absolute temperature is represented bv T FKl: 

(iii) calculating and outputting for use as values representative of circuit 
properties of said logic level circuit the pin-to-pin delay time Tf,^..th and the block-to- 
block delay time T.^pn.^tj,^ M according to the following expressions: 
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'^fopt^h^a^d ^ '^iopaih^ fresh + ^n^in + ^ovi^oui) 
^connect ^ag£(i ^ ^CCnnect _/resh^ ^dmi^OW ) 

where pin-to-pin delay time and block-to-block delay time calculated ignoring 

aging caused bv hot canier e ffect are represented b v Tion^ih f»^K Tosl and T * r^u [ps]. 

and ratios o f delay times occurred at an input stage and an outnut stage to whole delay 
time occurred from the input pin to the output pin are represented bv hr. and 
respectivcl y oaloulatin^ d e lay tim e s of all caid Uigio hlnnUn nnfVMYtiTig tn tb i^ pro^Ymffl ^ftg^f^ 
e laim 10 ; andi 

(b) calculating and outputting for xise as a value representative of a circuit property of 
said logic level circuit the delay time of the logic level circuit from the result of step (a). 

13-16. (Canceled). 
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